While it is true that poison oak and its sister plants have rarely, if ever, caused a death, it is also true that a large majority of people living in the temperate zones find their enjoyment of the country seriously curtailed by the menace of these noxious plants. And besides this restriction of healthful pleasures, there is an unestimated monetary loss to laborers and construction companies operating in infested regions, which I am sure is not inconsiderable. Yet in spite of these well-known facts, very little has been attempted, and still less accomplished, to abate this wide-spread evil.
Medical School, in his excellent monograph, states that the poison is identical in the ivy and in the oak. That the dermatitis caused by either plant is identical clinically, has been recognized for a long time. Several attempts have been made to isolate chemically the poisonous principle of the plants. This problem is of special importance because it underlies much of the clinical and biologic work.
The earliest attack on this difficult problem was made in 1779 by van Mons,3 who concluded that the poison was a "gaseous hydrocarbon," emanating from the plant only at night or on cloudy days. Lavini, writing thirty-three years later (1825), also believed the poison to be a gas exhaled at night, but thought it was not a hydrocarbon. Another thirty-three years then elapsed before Khittell (1858) analyzed the plant and derived his "rhustannic acid." But he said that there was also a volatile, toxic alkaloid. In 1865, Maisch isolated his "toxicodendric acid," again a volatile substance. Then followed two Japanese, Ishimatsu and Yoshida (1882 and 1883) , who also concurred that the toxic agent is volatile. The chemical problem really had but little light thrown on it until Pfaff approached the problem from the clinical viewpoint and showed that Maisch's "toxicodendric acid" is entirely inert; indeed, nothing but acetic acid, and that contrary to all previous impressions, the toxin is actually a non-volatile substance which he extracted and named "toxicodendrol" on account of its oily appearance. Of this sub¬ stance, as little as 1/1,000 mg. suffices to produce the typical dermatitis.2 All parts of the plant yield toxicodendrol, the leaves and green berries, however, more in proportion to weight. The best and most recent chemical study of the toxin is than of W. A. Syme,4 whose dissertation on "Some Constituents of the Poison Ivy," was accepted by Johns Hopkins University in granting him the degree of Ph.D. in 1906. His analysis shows that the poison is a complex substance of a glucosidal nature, yielding, on analysis, gallic acid, fisetin and rhamnose. The poison was again shown to be non-volatile, even when mixed with acetic acid (with which it is naturally associated in the plant), or with alcohol.
Thus it is seen that for a hundred and eighteen years, from van Mons to Pfaff, the opinion prevailed that the toxin was volatile a natural conclusion in the presence of the common observation that persons are poisoned while simply passing near the plant, without actual contact. The importance of Pfaff's work, confirmed and enlarged by Syme, is therefore evident. Before dismissing the subject of the nature of the poison, it may be noted that a bacterial theory had its supporters, but its proponent (Burrill, 1882) admitted (1895) that proof was lacking. That the poison is not bacterial is to-day very clear, although bacteria often play an important rôle as agents in secondary infection.
POISONING WITHOUT CONTACT
The toxic principle having been shown to be non-volatile, the prac¬ tical question immediately presents itself, how does poisoning at a distance occur? That persons are poisoned without direct contact with the plant is too common an observation to be denied. The explanation is doubtless the mechanical transportation of the poison, as happens when the pollen, or the plant hairs, or other dust from the plant is carried by air-currents. Or, perhaps as commonly, the transporting agents are simply clothes, or tools or animals, which, after brushing against the plant, are able to transfer the poison to susceptible persons. Such explanations are easily acceptable when one remembers how minute a quantity suffices to induce inflammation. In order to show that the poison is not volatile the following experiment was made : Experiment 1.-Young, fresh poison oak leaves vere crowded into a glass tube, one end of which was closed with cotton. Holding this end against the skin of a susceptible person, air was blown through the tube. The spot struck by the air current was then covered with zinc oxid plaster to retain what poison might have been deposited, and after forty-eight hours the spot was inspected. Were the poison volatile, dermatitis should have resulted. The result was negative.
On the other hand, I was severely poisoned by the dust raised while handling the dried plants in the laboratory.
SMOKE FROM BURNING PLANTS IS POISONOUS
Another fact of interest, amply sustained by popular personal testi¬ mony, is that the smoke of burning rhus plants is especially toxic. This is somewhat surprising after reading Pfaff's statement2 that "toxicodendrol is decomposed easily by heat." The degree of heat required is not mentioned. On this point the following experiment was made : Experiment 2.-Fresh green leaves were placed in a test-tube closed with cotton, and submerged (except the open end) in boiling water for one hour. Dermatitis was readily secured by contact with the boiled leaves, thus showing that the poison is not destroyed by 100 C. for one hour.
The literature presents no evidence on this point. The above experi¬ ment supports the popular belief that smoke from burning rhus (espe¬ cially if the plant is green) carries the poisonous juice of the plant. It is probable that in a heated state the juice more readily penetrates the epidermis and causes toxic inflammation. Experiment 3.-In order to make this test more positive, dried rhus leaves were crowded into a glass tube, to one end of which was attached a rubber mouth piece. The glass was then held in the flame until the leaves burned. While blowing gently through the tube, the smoky current was caused to impinge on the skin of a susceptible person. The spot was then covered with zinc oxid plaster to retain what poison may have been deposited. Characteristic dermatitis developed in twenty-four hours.
THE OCCURRENCE OF THE ERUPTION
Because the spots of dermatitis often break out successively in widely separated areas of the skin, the impression has gained credence that the poison is distributed by the blood-stream-a matter of considerable importance in its bearing on the pathology and treatment of the disorder. Light was thrown on this question by Pearson (1880), who showed experimentally that serum from the vesicles is not toxic. I have repeatedly tried in vain to produce dermatitis by rubbing in the serum from vesicles. Chestnut1 also concludes that the dermatitis is purely local, and is never distributed by the blood. The following experiment is deemed conclusive on this point : Experiment !¡.-I frequently poisoned limited skin areas and prevented any spread of the toxin by covering it immediately with zinc-oxid plaster. Under these conditions a dermatitis never occurs in any other than the exact spot where the toxin is applied.
It is easily conceived, however, that in natural exposures several elements would tend towards the occurrence of dermatitis in crops rather than at all points simultaneously. Before all the poison has penetrated, some of it might easily be transferred to other areas, thus producing a new crop. Again, the poison might be transferred to new areas from clothes or hair. Furthermore, it is not unlikely that where the skin is thin, as on the face, wrists, etc., the time necessary for penetration-the latent period-is shorter than where the skin is thicker-again account¬ ing for succession rather than for simultaneity.
PHYSIOLOGICAL PATHOLOGY
The exact physiological nature of the poisoning by rhus juice has never been studied. This is not surprising when one realizes that the exact nature of the toxin is still not fully known. The chemical problems must first be solved before the physiologist can offer any explanation of why this peculiar glucoside should cause inflammation. That there are variations in general or local susceptibility in different individuals and in the same individual at different times, cannot be doubted. But the exact property of cells or fluids of the body that determines susceptibility to rhus is as yet a mystery.
RELATION TO SWEAT REACTION
Misled by Maisch's statement that the poison was an acid, I made a series of observations some years ago on sweat reactions as determined by litmus paper, to see whether acidity or alkalinity of the sweat bears any relation to susceptibility to the poison. Experiment 5.-A number of sweat reactions were taken and recorded, each person being asked whether he was susceptible to the poison. Of each class-acid, alkaline, and neutral-there were some susceptible and some immune. Among them was one person with strongly acid sweat who was extremely susceptible. But there was another equally susceptible whose eaction was strongly alkaline.
So that no relation to sweat reaction could be deiermined even though account was taken of the physiological change of reaction during exercise.
VACCINATION AND IMMUNITY
Considerable popular testimony is available upholding the possibility of vaccination against rhus by ingestion of the plant or its derivatives.
There are those who state that the tincture of the fluid extract taken internally prevents attacks on subsequent contact with the plant. Like¬ wise, many persons claim to have gained immunity by chewing or eating small quantities of the rhus leaves. This prophylactic measure is said to have been found valuable by the engineers of the Union Pacific Eailroad Company while the line was being built through poison oak country. Similar testimony is obtained from residents in the Adirondack Moun¬ tains. And I am told by an eye witness that Indians and other residents of New Mexico habitually eat the leaves each spring to avoid poisoning during the summer. Experimental confirmation or scientific observation of these folk-sayings is, however, entirely lacking. But they open the large question of acquired immunity. Ford5 states that there is no difficulty in showing that many persons are quite resistant to the action of rhus toxin. On the other hand, the same writer expresses the opinion that the so-called natural immunity is really an acquired immunity. He raises the question, obviously difficult to answer, whether "the cases of supposed natural immunity do not occur in individuals in whom as chil¬ dren the effects from handling the plant have gradually worn off, the original dermatitis having been so insignificant as to have escaped notice, or being so many years distant as to have been forgotten." He concludes that complete natural immunity, when put to experimental test, is exceedingly rare. Warren" likewise thinks that "the belief in absolute immunity is a delusion." Desiring to settle this question by experimental evidence I made the following tests: EXPERIMENTS ON IMMUNES Experiment 6.-A. B. claims he acquired immunity through several severe attacks. A fresh rhus leaf was applied to each forearm and held in place by plaster. Both applications caused marked dermatitis. Experiment 7.-E. L. claims natural immunity from birth. A fresh rhus leaf was applied to each arm and held in place by plaster. Slight dermatitis was caused on each arm. 5. W. W. Ford: "Antibodies to Glucosides with Special Reference to Rhus Toxicodendron," Journal Infectious Diseases, 1907, iv, No. 4. 6. L. E. Warren: "The Poisonous Principle of Rhus," Pharmaceutical Jour., Oct. 30, Nov. 6, 1909. Downloaded From: http://archinte.jamanetwork.com/ by a New York University User on 05/15/2015 Experiment 8.-D. S. claims acquired immunity except from the smoke. A fresh leaf was applied to each arm and held in place by plaster. Both spots showed dermatitis. Experiment 9.-J. C. claims natural immunity from birth. She therefore offered to gather rhus leaves for me. While bringing them in she held them as one does a bouquet, against her chest. The waist being cut low permitted the leaves to touch the skin. Numerous mild spots of dermatitis developed. Experiment 10.-E. F. claims immunity from birth. She accompanied J. C. gathering leaves. But she developed no dermatitis. Believing her immune, she was engaged to gather a larger quantity of leaves. After this exposure of about three hours among the February leaves, she developed numerous troublesome spots. Experiment 11.-L. A. claims immunity from birth. Tested with tincture of rhus on forearms, he developed red itching spots. Experiment 12.-A. E. claims immunity from birth. He never has been poisoned, though exposed.
Test 1: Eubbed fresh green leaves on forearm. Eesult negative, though observed for one week.
Test 2 : Put active tincture on arm. Eesult negative after several days. Test 3 : Applied alcohol solution of pure toxin to the wrist. Eesult nega¬ tive after three days.
Test 4: Applied same to forearm and covered with plaster. Eesult nega¬ tive after three days.
Test 5 : Applied active tincture rhus to forearm, covered with zinc oxid plaster. Eesult negative after several days.
Test 6: Believing him immune, he was sent to gather a sack of leaves. Eleven days later he noticed spots of dermatitis with itching and his face became swollen. Ehus dermatitis was markedly developed on face and arms. Thus of seven "immunes" tested, all responded to the poison. This indicates universal susceptibility to this toxin.
ANIMAL IMMUNITY
Whether immunity can be induced experimentally in animals is an important problem that was attacked by W. W. Ford5 (1907) . His experiments were done on rabbits and guinea-pigs, using fresh fluid extract of Rhus toxicodendron. He states that after subcutaneous injec¬ tion of a toxic dose, there elapses a latent period of seven or eight days in which the animal loses weight and dies at the end of another week of nephritis. Incidentally, a slough is formed at the site of injection. The estimated toxic dose for a 250 gm. guinea-pig was 0.25 c.c, and for an 800 gm. rabbit, 1 c.c. On the basis of these toxic doses, he gave repeated small doses at intervals of a few days, and claims to have immunized animals so that they resisted successfully five or six times their fatal dose.
Such immunized animals showed no nephritis when killed. The serum from these immunized animals protected other animals completely against fatal doses of fluid extract of rhus. Thus Ford appears to have produced active and passive immunity in these animals. These results, however, are inconclusive because of the unfortunately small number of experiments, and because of the material used-the fluid alcoholic extract, which contains, besides an indefinite amount of rhus toxin, various unde-termined extractives of the plant, some glycerin, and as much as 58 per cent, of alcohol. Furthermore, in a personal communication Ford states that he was unable to get the same results a second time, attributing the failure to impotency of the fluid extract.
COMMERCIAL FLUID EXTRACT OF RHUS An attempt was made to repeat Ford's work on animals, but the doses he found to be toxic were without effect. The material used was Wyeth's fluid extract of Rhus radicane.7 The result is seen in Table 1 . Although the larger doses kill guinea-pigs, controls with the corre¬ sponding amount of alcohol alone, died, and exhibited the same indura¬ tion and necrosis at the injection site as described by Ford (see Guineapigs 10, 18, 20 and 19, Table 2 ). Not desiring to work further with a substance containing an unknown quantity of the poison, besides alcohol, glycerin and other undetermined substances in considerable quantities, the plant was collected and the pure toxin extracted after the method recommended by Syme: Fresh leaves of poison oak are thoroughly extracted with absolute alcohol.
After filtration, lead acetate in water is added till precipitation is com¬ plete. The precipitate is then washed well and dried at a low tempera¬ ture, when it is extracted in Soxhlet extractors for at least ten hours.
The ether extract is then mixed up with water and treated with hydrogen sulphid, to separate the lead. The water and ether are then separated, the ether filtered, and well washed, after which it is evaporated at a low temperature. The presence of the toxin is then confirmed by testing for glucoside (Molisch's test) and by application to the skin, the physiological test. This toxin was carefully weighed and dissolved in absolute alcohol, so that 1 c.c. contained 0.0125 of pure toxin.
INTRAVENOUS ADMINISTRATION OF SUSPENSION
Noting that alcoholic menstruums, such as the fluid extract, produce marked induration at the site of subcutaneous injection, thus rendering problematic the amount of toxin entering the general system, it was deter¬ mined to introduce the toxin intravenously. But both alcohol and ether when employed in workable quantities, intravenously, cause clotting of the blood, obliterating the vessels, and resulting in rapid death from heart 15G THE ARCHIVES OF INTERNAL MEDICINE clots. After studying various other possible solvents for the toxic glucosid,3 a suspension was finally settled on. It was prepared by taking the desired dose of toxin dissolved in absolute alcohol, and mixing it with freshly sterilized distilled water (0.5 ,to 2 c.c). This yields a sus¬ pension of the toxin so fine that it does not separate after standing for several months. The addition of normal saline solution, however, does cause it to precipitate inside of forty-eight hours. That this suspension is still toxic was proved by tests on my arm. Such a suspension is readily and safely introduced into the blood-stream without causing clotting or death in the doses used. The suspension was also given to guinea-pigs, subcutaneously, as shown in Table 6 , without deaths from the toxin, though it caused induration and necrosis at the site of injection. In my extraction of the rhus plants, I found that the plant yields in pure toxin about 1/1,000 of its weight. One c.c. of the fluid extract used represents 1 gm. of the plant. From these data it is assumed that 1 c.c. fluid extract contains 0.001 pure toxin. But the fluid extract is made by extracting the plant with 65 per cent, alcohol, whereas I used 95 per cent., which extracts much more toxin. The disparity of toxicity was also clearly demonstrated by tests on my arm. So that while the above dosage appears small, the toxicity as compared with the fluid extract is satisfactory. Thus while Ford found 0.25 c.c. fluid extract fatal for a 250 gm. guinea-pig, the dose in terms of pure toxin, 0.0031 gm., or .0000123 gm. toxin per gram weight of pig, is very much smaller than I was able to give-0.03875 gm. or .0001385 gm. toxin per gram weight of pig, as illustrated by Guinea-Pig 15, Table 6 . And even in terms of fluid extract, if one might assume that the extract Ford used was of equal toxicity to mine, I was able to give a larger dose, as illustrated by Guinea-Pig 9, Table 1 . The doses I used were not fatal, the deaths occurring from intercurrent diseases, and showing no nephritis.
CUTANEOUS TESTS
From clinical observation of human cases, and from the internal administration to animals,2 the toxin appears to have a selective action for epithelial cells. For this reason it is customary to experiment on the cutaneous surfaces of animals. Observations of this character indicate clearly that individuals of the same species vary widely in their suscep¬ tibility to rhus poisoning, as witnessed by the following experiments on rabbits and a monkey (Table 7 ). Of ten rabbits tested by applying rhus poison to shaved spots on the outer surface of their ears, seven failed to develop any dermatitis at all. Although the pure toxin was applied thoroughly to the thin skin of the monkey, the test was absolutely nega¬ tive, observed for one month. The possibility of producing an antitoxic serum is so attractive that special study was made as to the possibility of artificial immunization of animals. My experiments on this point indicate clearly that the toxin is not in itself fatal for rabbits and guinea-pigs, and, therefore, no anti¬ toxic action of an immune serum could be tested on these animals. It is, however, well known, that the Bordet-Gengou fixation reaction serves to detect antibodies in an immune serum and the demonstration of such substances was sought for in rabbits that had received several doses of the toxin. The test was made with the sera of three animals, treated as follows : With the sera from these supposedly immunized animals, viz. : Eabbits 19, 15 and 13, the fixation test was done as indicated in the experiment shown in Table 11 , which includes appropriate controls. It is seen that these hemolytic tests failed to demonstrate the presence of antibodies by the Bordet-Gengou method in the sera of rabbits that had received repeated doses of the toxin. The conclusion suggested is that attempts to demonstrate antibodies in rabbits treated with rhus toxin are futile. This does not exclude the possibility of tissue immunity.
Nevertheless, contrary to the reported experience of others, I am still as sensitive to poison oak as ever, though I have been severely poisoned, accidentally, on man3r occasions, and have poisoned limited areas experi¬ mentally a great many times.
THERAPEUTIC TESTS
In addition to the above investigations into the nature and action of the toxin, some observations and experiments were made testing ther¬ apeutic and prophylactic measures. Two methods were employed in studying therapy ; some persons were poisoned in the usual accidental way by exposure to the plant in the country, and in other cases the dermatitis was purposely induced9 by applying the toxin, either pure or in some menstruum. The latter method is preferred because symmetrical spots can be chosen, and the usual variables in individuals eliminated. In cases of accidental poisoning the worse half of the body was selected for testing the therapeutic agent, the milder half being used for control. The prophylactic measures were tried on myself. The clinical observations detailed below serve to illustrate the methods employed, and to indicate the value of some treatments.
IMMUNEN SERUM
While it is recognized that a person, though immune, might not yield antitoxin in his serum, still, in connection with the previous experiments in animal immunity, it was thought worth while to test therapeutical]}' the serum of a person who shows marked resistance to the toxin. Blood was therefore taken from the "Immune" heretofore referred to as "E. F.," Experiment 10. Experiment 13.-Test 1 : A mixture of equal parts of water, tincture rhus, and blood from E. F., an immune, was applied to my arm and knee. Dermatitis developed at each place.T est 2: A mixture of equal parts of E. F.'s blood and tincture rhus was applied to my arm. Dermatitis developed.
Test 3: Having smeared E. F.'s blood on my arm, tincture of rhus was then applied on the same area. Dermatitis resulted. From these tests it appears that blood from an immune contains nothing able to inhibit the toxicity of rhus. Experiment Ik {Ammonia Water).-Equal parts of ammonia and tincture rhus were mixed and tested on the skin. The mixture is toxic, from which it is evident that ammonia does not destroy the poison.
Experiment 15 (Peroxid of Hydrogen).-Because it is a strong oxidizer, it was presumed that hydrogen peroxid would have some curative property. But when tested by adding it in equal quantity to the rhus tincture, it failed to inhibit the toxicity, and when tested, with control, on a patch of dermatitis it was found inert. Experiment 16 (Aristol).-The left of two artificial patches of dermatitis was treated during five days with a solution of aristol in cotton-seed oil. The control received no treatment. Both were scratched. Result: The untreated patch recov¬ ered first. Experiment 11.-The same test was made on the left of two spots produced by green leaves. The aristol in oil was applied five times in four days and pro¬ tected by gauze held in place by plaster. Result: No difference could be noted.
Aristol therefore appears to be of no value. Experiment 18 (Castor Oil).-A mixture of equal parts of 10 per cent, tincture of rhus and castor oil was rubbed on the arm. In thirty-six hours there was a slight itching, but no eruption.
Experiment 19 (Cedar Oil).-A similar mixture with cedar oil was applied to the arm. After thirty-six hours, a slight eruption appeared which later developed into a fair patch of itching dermatitis. 9. In all human skin tests the author was the subject, except where otherwise mentioned; and the toxin always from Rhus diversiloba, except where otherwise stated. These results raised the question whether cotton-seed oil did not com¬ bine chemically with the toxin, destroying the toxicity. To test this point, the mixture of oil and tincture was allowed to stand a few days when the tincture formed a layer above the oil. This supernatant fluid was toxic, producing dermatitis. Experiment 2!¡.-A mixture of equal parts of tincture rhus and of tincture of green soap was applied to the arm and protected by gauze. After twenty-four hours only a slight eruption was noted.
Experiment 25.-A mixture of tincture of rhus, 25 parts, and tincture of green soap, 5 parts, was applied to arm and protected with gauze. Only slight dermatitis resulted. Experiment 26.-After allowing tincture of green soap to dry on a spot, tinc¬ ture of rhus was applied. A control spot was made with the rhus alone. Both spots were protected with gauze. The control took well, while the soaped spot showed a slight dermatitis. Thus it appears that soap deters the poison of rhus.
Experiment 21 (Ichthyol Collodion).-The worse of two patches of dermatitis, three days old, was painted with a 5 per cent, ichthyol collodion daily. In twentyfour hours distinct improvement was noted in the treated patch, and this patch recovered earlier. This was confirmed in treating hospital cases.
Experiment 28 ( Hyposulphite of Sodium ).-Tests with this substance were also negative. It failed to inhibit the toxicity when added in large proportion to the tincture of rhus; and it failed to show curative effect on dermatitis patches com¬ pared with controls.
Experiment 29 (Iodid of Potassium).-This substance in strong solution, added to an equal part of tincture rhus, failed to inhibit the toxicity as tested on the skin. Experiment 30 (Tincture of Iodin).-Full officinal strength tincture of iodin when mixed with an equal quantity of tincture of rhus destroys the poison; for when this mixture is tested on my arm no dermatitis results. If, however, the strength is reduced to less than 5 per cent, of the mixture, by addition of water or alcohol, the toxicity is not destroyed completely.
Experiment 31.-Tincture of iodin also has curative property. To one of two patches of dermatitis, officinal tincture of iodin was applied. The application burned. But the treated patch recovered earlier than the control. Itching quickly subsided and healing followed. The spot remained discolored, and tender, pre¬ sumably from iodin burning.
Experiment 32.-The right of two patches of dermatitis was rubbed with 90 drops of water mixed with 10 drops of tincture of iodin. The control was rubbed with alcohol. The application of iodin caused a burning sensation, not severe. In twenty-four hours the rhus dermatitis had disappeared, but was replaced by an iodin burn. The control ran a normal course. Though magnesium sulphate fails to destroy the toxicity of rhus when mixed with its tincture, or its juice, it nevertheless possesses definite therapeutic value. Experiment 37.-Test 1 : In one of two patches of dermatitis, saturated solu¬ tion of magnesium sulphate was rubbed three times at hour intervals. By the next morning the treated patch was better than the control. Three more similar applications were made during the forenoon and by noon a very marked improve¬ ment was noted. The treated patch recovered earlier than the control.
Test 2: To one of two patches of dermatitis, saturated solution of magnesium sulphate (Squibb's) was applied on gauze, covered with rubber tissue, and a bandage. A similar dressing was applied to the control, using water in place of magnesium. After twenty-four hours, while the first patch was not healed, it was free from itching, was not tender, and not edematcus, thus contrasting with the control, which remained tender for six days.
HOSPITAL CASES
A. B., male, aged 23, was poisoned four days previously. Whole face was edematous and the right eye closed. On Oct. 25, 1911, in the afternoon, hot appli¬ cations of 2 per cent, permanganate were begun, but applied only to the right side of the face. In thirty hours the right eye was in good condition. The left side recovered tardily.
B. C, male, March, 1912, face and hands severely poisoned. The right side of the face and the right arm were treated with the hot permanganate, while the opposite side was treated with hot standard photographer's solution of sodium hyposulphite. In addition, both arms were bandaged in their respective solutions. After twenty-four hours the patient stated that the permanganate side felt dis¬ tinctly better than the other. The right side recovered the earlier.
E. U., male, aged 25, was poisoned four days previously. Both arms showed marked edema, vesicles and pustules. He had already applied cold permanganate six or seven times. Hot permanganate was applied frequently by the nurse. There was no improvement in forty-eight hours. When the solution was changed to hot mercuric chlorid, and bandaging begun with the same, recovery began. This case illustrates the uselessness of permanganate when the vesicles become infected.
A. E., male, aged 45. Dermatitis one day old. The whole face was swollen. The eyes half closed by edema of both lids. The right ear was much swollen. Thirty hours after the dermatitis began, hot permanganate saturated solution was applied to all areas. The application burned severely, especially the eyelids. Recovery occurred in five days, though this man had always been two weeks getting well. A weaker solution of permanganate would have been better.
There are two objections to the use of potassium permanganate. It produces a mahogany brown stain, at times difficult to remove. However, a 1 per cent, solution of oxalic acid is usually sufficient to disperse the stain. It should not be forgotten that this acid, internally, is a violent poison, and should be used with great caution. The other objection is that after its use, followed by oxalic acid, the skin is left severely cracked, which is especially disagreeable on the face and hands. This is met by soothing ointments or oils. PROPHYLAXIS I have frequently protected myself against poisoning, as have others, when not in direct contact with the plant, by simply washing the exposed surfaces within a few hours after exposure, using soap and hot water. When, however, I am to be thoroughly exposed, as in gathering the leaves or handling the dried plants, I prefer the protection of cotton-seed oil on hands, arms and face, gloves, a bath for the whole body as soon after exposure as possible, and a change of clothing. TREATMENT Inasmuch as the poison, after alighting on the skin, takes some time to penetrate, the first thing to do is to prevent penetration by a soap and hot-water bath of the whole body, including the hair. No article of clothing should be donned that has been exposed to the poison. Itching is readily relieved by water as hot as can be borne, and is usually a pleasant treatment, and of itself assists cure. The remedies previously discussed may then be used. If pustules have formed, the condition of bacterial infection must be recognized and will alter treatment, as illus¬ trated by hospital case, E. U.
CONCLUSIONS
The toxic principle of rhus, while non-volatile, can poison at a dis¬ tance by means of mechanical carriers. It is not destroyed by subjection for one hour to 100 C, and is carried, potent, by the smoke from burning rhus plants. The dermatitis is purely a local affection, and is not spread by the blood or lymph, or by the serum of the blebs. The sweat reaction has no relation to susceptibility. Absolute immunity in man is improb¬ able, and experimental immunity in animals is not yet demonstrated.
A permanent aqueous suspension of the alcoholic solution of the toxin can be prepared and remains toxic; this is precipitated by salt. As much as 0.025 gm. toxin can be given intravenously in aqueous suspen¬ sion to a 2,000 gm. rabbit without fatal effect; and as much as 0.03875 gm. can be given to a 280 gm. guinea-pig subcutaneously without fatal effect.
Inasmuch as animal's cannot be killed by the pure toxin, it is impos¬ sible to demonstrate antitoxic effect by the serum of animals that have received repeated doses of the toxin. The Bordet-Gengou fixation reac¬ tion failed to demonstrate the presence of antibodies in the sera of animals so treated.
The simplest prophylactic measure against rhus poisoning is to wash well with soap and hot water as soon after exposure as possible. The protection of the skin by anointing with cotton-seed oil before exposure, and washing this off within a few hours with soap and water, renders prophylaxis fairly certain. The following remedies have therapeutic value : hot water, ichthyo] collodion, potassium permanganate, magnesium sulphate and tincture of iodin.
